Norms are an important part of human social systems, governing many aspects of group decision-making. Discovering the details about how social norms emerge in societies, and how they affect human activities enables us to have a better understanding of human behaviors in general. Specifically, constructing normative structures that can be employed in designing life-like simulations has many applications in domains such as public policy management, clinical health promotion and advertising. The overarching aim of my research is to create a general purpose normative agent-based modeling and simulation system for studying the effects of public policy decisions on a large range of social phenomena, including personal health decisions, sustainability behaviors, and opinion formation.
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The main contribution of this dissertation is introducing a new normative architecture, Cognitive Social Learners (CSL), that models bottom-up norm emergence through a social learning mechanism, while using BDI (Belief/Desire/Intention) reasoning to handle adoption and compliance (Beheshti, Ali, & Sukthankar, 2015) . CSL preserves a greater sense of cognitive realism than influence propagation or infectious transmission approaches, enabling the modeling of complex beliefs and contradictory objectives within an agent-based simulation. We demonstrate that the proposed architecture can be used to create a predictive model of the effect of UCF's smoke-free campus initiative on student smoking cessation trends. Figure 1 shows a schematic view of CSL. In this architecture, the belief, desire and intention com- At the beginning of this research, a detailed online survey about the transportation preferences of UCF students was designed, which was distributed to all the students via email. Using the collected data in combination with other sources, an agent-based model which simulates student transportation patterns was created. Agents in this model represent the students. Each simulated agent has a unique profile determining its actions. These profiles have statistically the same features as the collected datasets. The model can be employed to estimate statistics about UCF campus, including parking usage, car traffic and buildings' occupancy rate. This model was extended by using the obtained samples from the agent-based model as an input for a Markov Chain Monte Carlo (MCMC) based component. This method was used to construct a more accurate model. In addition, the idea of merging agent-based modeling and MCMC was a novel contribution of this dissertation (Beheshti & Sukthankar, 2014a , 2013b . The mathematical logic for hybridizing these two methods was shown using category theory (Beheshti & Sukthankar, 2013a) . Once a reliable model for simulating transportation patterns of UCF students was built, it was merged into a detailed simulation of smoking cessation trends on campus. This model was validated with some independently collected data by Health Services at UCF. The purpose of building the model was to study students' smoking behaviors after the university started to become a smoke-free campus. In addition to following the general structure of CSL architecture, the proposed normative architecture for smoking includes three sets of factors: personal, social and environmental factors. The goal was to build an all-inclusive structure that contains the factors that can potentially affect one's smoking behavior, and implement this structure in a way that follows the general phases that are defined for norm emergence in computational normative studies (Beheshti & Sukthankar, 2014b) . Using the introduced factors, three phases of recognition, adoption and compliance are mapped to the agents' smoking behaviors (Figure 2) . This model employs a range of techniques from different AI domains including game theory, machine learning and social networks. This, itself, was part of a broader goal to build an effective way of simulating social norms in realistic scenarios, which are known to be complex by nature.
The theory of tipping points refers to a set of ideas in social sciences that describes how social phenomena like fads emerge in human societies. In order to expand the theoretical basis of the proposed normative architecture, some elements of this theory were used. These were the three elements popularized by Malcom Gladwell in his relevant book (Malcolm, 2000) , which are role of key people, stickiness of messages and role of environment. Techniques from social network analysis such as centrality measures were used to implement tipping point theory ideas in normative models (Beheshti & Sukthankar, 2015) .
There are a number of possibilities for future work. One would be integrating tipping point theories with CSL. Another would be to apply CSL to more scenarios, such as modeling recycling behaviors of UCF students.
The model that was presented in this dissertation presents a cohesive structure for studying a set of complex human social behaviors. One can view this model as a novel way of studying social phenomena compared to lab-based or theoretical approaches currently used in these domains. Additionally, a procedure for constructing social simulations using survey data was introduced in this work. This process starts with initializing an agent-based model based on the survey data. Then, the agents that follow the proposed realistic normative architecture are built. The model runs for a certain period of time, and a population of desired samples is obtained from the agentbased model. These samples can be improved using the hybrid ABM-MCMC method. With these samples, it is possible to compute any statistical quantity of interest about the model.
In addition to presenting theoretical ideas and algorithms in this work, the presented ideas were successfully applied to several real applications which could be beneficial to the whole UCF community. 
